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> A novel center-fed coaxial-to-substrate integrated waveguide (SIW) transition 
and a planar-choke structure is proposed to improve 22 microstrip patch antenna 
(MPA) array performance at 60 GHz. 


> The presented antenna exhibits 20 dB and 10 dB improvement in front-to-back ratio 
(KF TBR) and co-to-cross polarization levels in the radiation pattern, respectively. 


> The evaluated bandwidth is 1 GHz around 60 GHz which shows 100% 
enhancement. 


> The aperture area of the antenna is miniaturized by 22%. 


Front-to-back ratio, impedance bandwidth, planar-choke, substrate integrated waveguide 
transition. 


*This use of this work is restricted solely for academic purposes. The author of this work owns the copyright and no 
reproduction in any form is permitted without written permission by the author.* 


Center-Fed Coaxial-to-SIW Transition 


WN The conventional cavity back [1] and the proposed center-fed coaxial-to-SIW 
transitions are shown in Fig. 1. 
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Va Due to the field lines of "TEM" coaxial mode, the center-fed transition provides a 
better transition between this mode and the "TE," mode in SIW than the cavity back 
transition. 
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0 The Cavity back based on [1] and the proposed center-fed coaxial-to-SIW transitions 
operating at 60 GHz are designed The SIW substrate is used with the dielectric constant 
€, = 2.33 and the thickness h, _ — 9.78 mm. 
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Fig. 1. 3-D view of the coaxial-to-SIW transition, a) cavity back [1], b) center-fed 


Center-Fed Coaxial-to-SIW Transition 


Q The S-parameter results are illustrated in Fig. 2 which show the high-pass and the band- 
pass behavior for the cavity-back and the center-fed SIW transitions, respectively. 


LJ As can be seen, the proposed transition presents a better high-order mode rejection and 
signal-to-noise ratio (SNR) than the cavıty back transıtion. 


LJ The proposed center-fed transition can be assumed as an equal-split three-port power 
divider, resulting in size reduction. 
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Fig. 2. S-parameters of the 60 GHz coaxial-to-SIW transition, a) cavity back [1], b) center-fed. 


Planar-Choke Structure 


The comb-shaped microstrip 
lines [2] and the Folded 
Corrugated SIW (FCSIW) [3] are 
quarter wavelength short stubs that 
generate very high impedance at 
the edges of the ground surface. 


The propose planar-choke 
element 1s comprised of a parallel 
shorted-end stub and microstrip 
line. Due to equivalent circuit, the 
proposed choke has same 
characteristics of band-pass filter. 
The resonance of the filter 
provides infinite impedance at the 
edges of the ground surface which 
eliminates | undesired surface 
current better than [2] and [3]. 
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Fig. 3. The configuration for the antenna back-lobe 
reduction, a) comb-shaped choke [2], b) FCSIW 
[3], and c) proposed planar-choke. 
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SIMULATION RESULTS 
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(b) 
Fig. 4. 3-D view of the SIW MPA array, a) 
conventional [4], b) proposed. 





Fig. 6. The radiation patterns of 2x2 mmW SIW-fed MPA = Pae o1 619 62 
antennas at f = 60 GHz, (a) E-plane, (b) H-plane. Fig. 5. The simulated S,, of proposed and 
conventional [4] antennas. 


CONCLUSION 





TABLE 1. ELECTRICAL PERFORMANCE COMPARISON AT 60 GHZ 


. Impedance 
MPA array with | 


Sa e a A 
bandwidth (dBi) (dB) (dE) eae 
Planar-choke L000 MHz $11.4 52 30 48° 
Comb-shaped choke [2] | 900 MAZ 1L35 40 29 s 
FCSIW [3] 850 MHz 11.3 


35 28.5 185° 


TABLE Il PERFORMANCE COMPARISON AT 60 GHZ 


Mat ‘Tp - 4: CO-tO-Cross | 
Impedance Gain FIBR Radiation Aperture 
Antenna 


bandwidth (dBi) (dB) efficiencyPO@"™Z440n cine 

levels (dB) 

Conventional] 500 MHz J/.5 30 94% 
[4] 


Upto35 167 mm’ 
Proposed | 1000 MHz 


11.4 S52 97% Up to 45 118 mm 
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